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(54) THERMOPLASTIC RESIN COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prepare a thermoplastic resin composition excellent in impact 
resistance and transparency by including a methacrylic resin and a specific block copolymer. 
SOLUTION: The objective thermoplastic resin composition is prepared by including (A) 99.5-30 wt.% 
(preferably 99.5-50 wt.%) methacrylic resin and (B) 0.5-70 wt.% (preferably 0.5-50 wt.%) block 
copolymer consisting of (i) a methacrylic polymer block, (ii) an acrylic polymer block and (iii) an 
isobutylene- based polymer block. The difference between refractive indices of the ingredients B and A 
preferably is within 0.01 at 20°C. The ingredient B preferably has 30,000-500,000 number average 
molecular weight (Mn) and <1.8 (Mw/Mn) (wherein, Mw shows weight average molecular weight; Mw/ 
Mn is measured by gel permeation chromatography). The ingredient B preferably consists of 5-90 wt.% 
component (i) and 95-10 wt.% the total of components (ii) and (iii). 
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y/f^k ^^r^y;HB-t-^;K x?t?v*i> 

n -^vf-yK * y n -"vJfvvk ^ 
yyi^^o^^yK ^^r^y;u^-n-^s 
7*f-/K **r?y;Hg-n-:*?^/i^ **r?y;w 

r^y/uKx^/K -x^r^y;usHT>-/K ^^r^ 

;H[<yy;k **T?y;PR< vdOi'xyK ;*?T? 
y;MK-2-^b*^xf-;K **7? y/MR-3-* 
h^r/fVK ^;7;'J;H-2-tFD3ryXf 
;K ^ ^7? 'J;Hl- 2 - h Hodf y7nt;K *9T 

^U;Vixf7'J;k ^^r^y^K^y^^K *9 

T9 V)UM~ 2-7$/xf;k r- »J n>f/U 

tf^rrotr/p) hy^h^^^^y. r- (>*?y 
n^;Wyro^;H 5^ h^5/;*^yU^>\ 

r^y;us<7>xf-i^y^if>f Hftsaft. *9T9Viv 
SMJ7;^n^f;Mf;K -rf^T^y/i-ffi-2-b 
y 7;W*n^/Ux^/K ^?T? y;P»- 2-^-7 
/^nxf;l/Xf;k *:?T? yyUR- 2-yt— 7/M" 
ox^-2-;*— 7;U:*o7'f-rt'Xf7K 

j\s*uX^)V^ X?T? y;UH^<— 7^*0^^;^ 
f*;P > ^ ? 7^ y;H- 2 -y^- 7;Wn^ f 2 - 
' n- 7 y Vit oxf-yw^ f>y u v X9T7 X ) )VW 
yy^o^^yUxf-yU. ^ ^ yy^ig- 2 wc— 7 
WDfy;l/Xf;k X?T?V 2 -yN-7yU^ 
D^-^x^x^y^fc'cJO^ y yUKxxr-y^ ; 
^f~U>-. a-^^yUX^l^V. p-^^yUX^lxV. 
p - ^ h^^x^uv^t*co^#^ry^xyHb^ ; 
7^'jDXbij;k ^r^ynxbyyUSrfc'cOi'TWk 
b'xyHL^ft; r^y'xy, >f y 7\s>%k*CD&&iSx. 
>m\L-&m ; a-fbh*-/W. itt-ijfy, >^-7yM- 
nxf-ixy x y\'-7y^o7°ab , uy. 77ftt'->Jf 
v^: t'coJ\ayy^^m^t^m ; b'xyPh y^ 
^^^y. b'xyuhyxh^^^^y^if^^g^ 
^t&fn^fe ; ^7kvu>f 7H vw V 
K^yryu^yuxxxy^Si^^ryu^yuxxxyu. 7 
vypgL 7v;uK^yry^yuxxf-yi'S.l/> ? ryu^ 
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/k 7p^y8t'-;k br>Kyyi!b*x/k 

* h\ * h\ X^-yyvW $ h\ 7*0 

bVU^W $ b\ ;/^-;y-7W $ H N ^y^7l/^f $ 

[002 1 ] 7^ ( B ) ^^XlKfi^i. If £ 
Kl±2 5*caTX$> y ). J: 9#F£ L<(iO°CtrF"C£> 
0. £ A>^fiF^L<ii-2 0°caT-Cft^o #5^3£{i 

C 0 0 2 2 ] /D >y ( b ) £«MW-4>f yy 

x\ ztit&m^m%m&fc*&m^Lxi>£\<\ t> 
uy&m.ft5 o- 1 o omM%^XT/^ttt^m^m 

v v ytf 5 o fii%5fci»-m , ^//fu >a^* 
[0023]/n7^(O ^«t^^y/fi/yf 

>\ o-. m-^^iip-^f-;^x^uy v a-y<^-;y 
xf-i/y. 0-^f-;ux^i/>\ 2, 6-^f-;ux^ 

l/y. 2, A-i/*^)V?.^\sV^ a-*^)\>-o~* 

x^uy. $-*^-}V-m-*^}Vxi-\/y^ p-xj- 

)V-p-*^)VX^-\sy^ 2,4, 6- MMfvU-A^ 
Uy, a-*^Jl>-2, 6-^fVyX^Uy. a-* 
^;U-2, y5-^f«;U-2, 6 

-y-'y^UXf-i^y. yS-y^/U-2, 4-;yv<?-/kX 
^Vy. o-. m-^^ip-^DDXfl/V, 2, 6 
-y7nnxfl/y % 2, 4-y;DD^fl/y, a- 
7dd-o- ^aoxf l/V, a — y*oo — m — ^do 
x^-i^y, a do- p - ;no^f l/y, £- ?n 



i/y, i3-;no-p-;Du^fi/y 4 2, 4, 6- 
h >J^anXfl/y, a-^on-2, 6-y7oox 
f-l^y. a-?no-2, 4-y7DDXfl/y, £- 
;on-2, 6-y7nn^fl/y, /9-?nn-2, 
4-y7onXfl/y, o-. m -£^ti P - t -y^- 
/UXf-l^y N o- x m-iL^tip-^ h^yXfyy s 
o- % m-^fcfip - y*uoy<f-;kXf~l/y % o — . m 
-^tep-^a^fvUX^y. p-h'J^Ry 

y. A yfy. ^jui-y^uy^t^^mr^^ 
Mt^tl;y?yxy, -fyri/y, s^o^y^x 

~;Ky-b'y. xf 'J f y /^^y^r^^Syx 
yTkit&fa ; ^^;yb'x;yx-x;l-. x^b'x;i,x- 
fvK ( n - x -TV) rotVl/t-^x-f/k ( n 
- . sec-, t - . X<i"f V ) yfvUb'X/PX-ir 

;K ^f^To^x/yx— xf^7D^^;l/X- 
x/l/^^^b'-^x-r-;^^^ ; fh7bh'D77 
v^h'co^x-x^^t^i ; x^y. 7nb 9 l/ 
y. i-yfy, 2-^f;^i-7fy, 
-i-/t^ ^yfy, ^-fey, y^nM-ty, 
4 -y^u- i -^yfy, t'-^y^nM-ty, 
?T-y. yM0^y^^«Mi/7 ^ yM^ 

t'X^by^nny^y, h'^Mf/Py^ODy 
^y. b'x;U^^;Uy*uoSy^ys b'xyy;xy<^-;yy< 
h^y-Sy^y. b'x/yHJy^/yi^y. i^b'x/U^ 
ooy^y, i/Xi-}WJ*y*yisyy^ ^b'x/y>?y< 

^-/yy-^y. l, 3 -^fx;y- l , 1,3, 3-fb 
^^^S/i/o^y. h'Jb'x;Mf;l,y7y, r~ 
^^^Un^yy^Syrobf^hU^b^rv'^^y. r 
^ ^ 'J o^f ;^^r y/o b°;M f ;l/y7 h^S/y-^ 

y^t^yy y mtsm* t'<v&mx ^ y 
%.&m±. 707; (o iz^zftztfyxmmm 

[0024]7 r n 7 MC) <T)iiv7Jmmj$L\t. Kit 
L<\±2 5°C\XTX'h*). XOtt&LK&O-caTX'fc 
0. ZbltZftt L<<i-2 0°cmTT$)l>o *7XE(J 

[oo25]7o v ( b ) £§m-r&;frafc 

a^fflv^^h^if^Lv^ LTti. Ub" 

y y^r^ ys^i^w^j^fflv^i, 7 'jfj)vm^, 
^m^titzo\zy^^^;um^m^ti. 
y/7 ^;n^7n . y ^^a^^^fi^ ii/is 
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[0026] V tyfy iS/jjUn-Sii^ S^-^^vSIt 

t'ymnttiimmiz&^xte. *Jg#£c*Stt£#*> 
Six* i>cotttftitZtitzi>cotf*m#miz$>&MV t' 

y>»*(J. Am. Chem. Soc. 1994. 1 
16. 7 9 4 3 ) b >• K-ffc^^r fc* COy 
Jft5!#J£ffl^£>i><7D (Macromolecules. 
1994. 2 7. 7228) . tf^NU^V-ftflWffcBB 

^(AtomTransfer Radical Po 
lymerization: ATRP) tcZWhVfhtl 

[0027] wmmyi?i])vm£i\i.. ^w^yy\t 

S*SB88L 9&. 101. 4fc«l lSS7G*£H»i&ft 
JRt-r5^JS«g*Srftl!«i:LTfi^3fLS. (#!l;Uf. 
Matyjaszewski£>, J. Am. Chem. 
Soc. 1995, 117, 5614, Macromo 
lecules 1995, 28, 7901, Scie 
nee 1996, 272. 866, ftJWSawa 
m o t o £>. Macromolecules 199 

5, 2 8, 1721). ztit>cojjmiz£&t-mmz 
im£.m&Bvsw t iK< . 5^*/ng±o* yry 

/Mn=l. 1 - 1 . 5Sg«D*£##&/J>il. 

[00283 mrHm^^mdmn^x . mtt*q 

;U*-;Hk-^3i: LTl*. -fit, -"fftfitt. 

-«fBttfc£ft#*riL<, A-B-AMC0 
h'J^D-y^M^ft. B-A-BScOh'jyD-y^ft 



•y *&»£ft*«E*fcttrc* zzt t>mhixx\^h 

$ <t,tc y t-y^? is*>m&wm<mwm£mx' 
i>m&-t&<it&*imx'h%tztb. H3r&s-£arti#f> 

^ym^mx-wm^tio&tK z^xo^-mx"^^ 
tun vmsyjmm&ftenftimmk ltjbh* 
z t &-&#<r>mmm®tf t^-t^t Ax-utt i 

[0029] HM&mtmt LTti. fcfcitf. Hft 

[0030] 
[•ffc3] 



X— ^CH-CH 2 - 



CH, 
I 




'n M 'm 



I 

CH, 



~3 0<9£SHt*?il: 
— 10, 0 00 

[003 1] 
Ut4] 



U21~~l OtfOSSSt. mlilOO 
. nii0~l , OOOCDmm.) * 




CH, 



X — C — CH 2 — ^-C-CH 2 |- 
J\ CH, ™ 




-R 
1 



— 3 0<7)^-fb*#S. 1 ii 1 — 10^^. mlilOO 
-10, 00 0« ) X&Ztl&fflm& ZifihWb 
tit . Hira Lt: X o tz . i «o J: ^ 4rffift?RnM!llitiB£ 

[ 0 0 3 2 ] S^^RH^- 4 t><om-t?&tt£* 

&b*m^& t . ®mzi&%iz-gmmim\ztitzm'& 
mmhtii. zoxotc'gwmbLxit. rivy-jv 

8. bFndf>-/US. x^^S. T5H 
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[ 0 0 3 3 ] Ztlhomti&lt LXm^hild h^W^ 

ivg&kk&isLxa*), &m-^uyy&&m&(t 
ztixm&tfmtii-r&. mtt-&mtemcom±. <&mt 

nfrmm&ftzmi-fhtiHzx^x. /ov?* 
n&frntt?m.z®mx'$ h . 
C0034] mm?®®? ^'^jum^comit txm 

u\ lmnrnt-smtLxi*. izt*.u* is 

2 ' - b't 'J s^*$ J:tf*<0l8SW*c. 1 , 10-7it 

T$y (TMEDA) , ^y^fyl^Xf-W-y h »JT 
5>, "v*-'M-?-;l' (2-7 = yxfyl/) 7SX^t'W 
tfyT$y&fc*£Kt>fffcLT»lLTL.k^. 
2«(7)tg^-f— ^AfOb'jXh^x-^X^ > 

«g* < ru c i , ( p p h, ) 3 > i>%mt LX»t L 

2iOtOt'Xh'J7i-^7< y|g 
ft: (FeC 1 2 (PPh 3 ) 2 ) , 2tfcO--y ^WcOt'X 
h 'J7x-M^7 4 ( N i C 1 2 ( P P 

h 3 ) 2 ) , SOS. 2flO-y irjU(7)t'Ah>)7'1-}l'*X 
7<>mft (N i Br, (PBu 3 ) 2 ) ftHKfcLT 

[0035] mm^&m? i^/n^i. mmn m 

#Mit) £t:&&n<r>mM*X1rroz\bWX'*Z>. 1512 
S&i LXte. tzklti. <y-fe'y, h/Wxy&fc'^JS 
•fbkf^jSlg ; yxf-zux— r/k f h5tKD77y 

t'wwyymtfcm&mm ■. rthy. >^-;uxf- 

$SE; x?y-/k rn>V-;k -fvrn 

/*y— ;k n-y^y-zk t-^y-^t'cor^ 
n-^MiT-feh-h'J/K rnb:*xMJ/k < 
vyx h »J;^t'cox h ; SSif;K If® 

y^=3rt'Wx^x/^^ ; x?-l^ h- . 



ajw& M^L^idtc. immsmt 

[ 0 0 3 6 ] 4fc. BufBH^K^^^S^i. 

— 2 0 O-CO&HT-fT o £ i: #T'£ . if ± L < 5 0 

— 1 5 0*C<0&B-C'S>£. 

[0037] HfrlBili^ifi? i^PS^lci 0 . -y 

9*m.-&w*wk*hi,z\t, &.&fczmmt\rt-h-}i 
h^t^^Ltzm^im^mmitLx^ 

<r>7u y^Srft^-f h^m. Wl« izM^LfcrnitftZK 

[0038] m»ufc-f y^f-u>-^a^{*:*^^^s 

iUl) : (CR'R 2 X) nR3 (^Xli/NO^-VJS 
^ «^Stl~6<7)r^3^^4^{i:r>-Odf>'^ 

h&im&m&m. r 1 R 2 (±-e^-?-'ix*»<i^t^(i 
^gci-ecoififfi^-fi^k^s-r-R 1 , R 2 iiiii-T'$>^> 

4 fctt^WlfiKDlWft*^-?* 0 . nti 1 ~ 6 <n 

[0039] fii£HR5$ ( 1 ) x'mhzti&it-&m±m 
*tt>m^<nmt3&< l z%z>t2>z.hti&. * 

[0040] (l-^D;l/-l-^f;Hf^) 'OHf 
y CC 6 H 5 C (CH 3 ) 2 c 1 3 s 1.4-fX(l- 
?n;P- 1 -^f ;pxf yi.) 'sy-b'y ( 1 , 4-c 1 
(CH 3 ) 2 CC 6 H 4 C (CH 3 ) 2 C 1] . 1 , 3-b'X 
( 1 1 -^f yHf;H \y-fe'y [ 1 , 3- 

Cl (CH 3 ) 2 CC 6 H 4 C (CH 3 ) 2 C 1 K 1. 3, 
5 -MIX ( l-?n^-l-^f/Hf;H ^y-bV 
CI. 3. 5- (C 1 C (CH 3 ) 2 ) 3 C 6 H 3 D . 1. 
3-b'x ( l-^o;W-l-y^-;Uxf-;U) -5- (t 
ert-7'fW'<y-fe>(l, 3-(C(CH 3 ) 2 C 
1 ) 2-5- (C (CH 3 ) 3 ) C 6 H 3 D 

zti^^x'h. 2-gmamx'hK) . ztifrt>ms& 
wu&th t m3^#f&&mk%zw&m<?>m&t*m% 

t>ix&&X'mzft3. LWlit'X ( 1 -?X3)U- 1 
1-/l>x.^j\s) Ky*£> [C 6 H 4 (C (CH 3 ) 2 C 
l ) 2 ] T-J>-i> [^fet'X ( l-^D;P-l-^f-;UX 
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^y-t'ytt, fx (0-7004 yrotr/u) < 
fx (2-?oo-2-roevu) ^v-fe*>-s> 

[004i]-(yrfi/ y^s-^ftro y 7 ws-s-kei 

<75T**l.»f&< . TiCl, TiBr, BC1 3 BF 3 
BF 3 OEt 2 SnCl, SbCl 5 SbF 5 WCl 6 
TaCl 5 VCI5 FeCl 3 ZnBr 2 A1C1 3 A 

1 b r 3 m<o±w^u-y >im ■, e t 2 A 1 c 1 . e t a 
1 c 1 ii&iimM\uy>{m*fmtz&mthz 

«P*S Ti C 1 4 BCI3 SnCl«# 

tStfct&ZbtfV*&. ( 1 ) T'UkZtih 

■ffc^ttfcttLTO. l-lOOWMiffltSCli:* 5 
T'£. #ifcL<til~6 0*;^M<7)©HT'S>.g». 
[ 0 0 4 2 M V T^y^Jt^flsTo -y 70*&l;:I§ 

i><7>t%z.htixi3*). ttrmZteoffifialzX^xfrl- 

[0043] #j8$N0^*{iBWfc^4«^*tf>*Ht 
[0044] ^flWisfifBfcietTiWMtfTlTd Zttf 

-c£ . d«^<j; ^^?^pjfc Lxiitttym&tt'gmiz 
m»L%mumiz®m%< ztixhmm-th a t #v 
%h. w/mzte. mfts+ju. ^no>^, 70 

DjfcA'jU, ig-fbx-?-;K y7ani^y. n-T'otr/U 

^soy Wt*-ft*# ; ^f-feV, h/ux>\ 3- 

if;Ky-fe>, 7'otyl^O-feV. 7f-;K>-te' 

y^T/^^^-fe'y^ ; i^y. 7*oy'?>\ 7? 
>\ / v*if>\ *99>. J-i- 

o;\'y, 2->f/Wy. 2, 3. 3- MMf-rt^ 
y^y, 2, 2, 5-h'j^-f-^Jfif>-i?^iK^fli 

-C#&. vint><0+-C-{i» h^xi'S-g-igiK**, ^*Stc 
*«-63c£tti:«£Wtt«»»fc»4U>. 4*. 

3—8 0 1 i^if/x\i2Wi^s^vyyfcjkfc?m 
i>tffitz&mx'%&. zcoMttmt Lxii. mtx, 1 



l-;on/^y, i-?oo-2-^f;Wy, 1 
-^DD-3-^f;Wy. l-7oo-2. 2-i> 
*W79y^ 1-700-3. 3-^f^/^y, 
1-700-2. B-Wf^^y, i-7oo^y 
?y. i-^Do-2->f;Ky?y, 1-700- 

3- -*f-/l/'<>'7>\ 1 -7oD-4-^<f-;lx<>'7 
y^ 1 -700^3--^ >\ 1 -700-2 --Xf-zl^df 

1 -^oo-3->f;iA^ty, 1-700- 

4- ^f-^^=f-9-y. i-;oD-5-^f/iA^ft 

1- 7oo^T7>', l-7oa:*77>\ 2-7 
oo7oAy, 2-?DD7*^y, 2-700^^7 

2- ?oo^y;y, 2-;oDMty. 2-7 
D^/^y. 2-7od^77>-. ;no\y-fe'yf 
j&HfcfflT* . i fr£>(i 1 mx& 2 SJjLhS-^^iyfr-r 
ffifflT'#l>. Ztit*c7)*X'i>. >fy7fuyi/n 7 ; 

m<r»^y*frh. i-7oor7y*<if4L<ffifflT- 

[0045] £*lfc*)»»Bi. /D7?«1^^M 

[0046] miommmi. ®t>ti&mnttmm<Wi 
m*mm?>®% s ut . m-&««osuKa* 1-50 

[0047] SgB0Mfr&£fT3 KSfc^Ttt. #«4J-S: 

<$ : sn : mz.if- 1 0 o°cuLho'c*js^a^Tig-^-r 

x*;l^-oxbfcM£<D££te£&D^fotf*fc 
«ffc#4 U\ffl*«Htt- 3 O'C- — 8 O^T'S) 

[0048] CKVXotcVt'yftJ-xym^zX'on 

•*»=fmmb Lx&mtimx-h&tf. x^-uy^y 

1 0 0 4 9 ] *3%,Wlz&m2ti& * 7 T 7 'J /l^tMHIB 
(a) t7n 7 ?M^t ( b ) coE-&a(±. #tcES^ 
ZtlZ^tf. X?T7 0fr&®%itf99. 5~30mfi 
%fcii;7n7?*1^0 . 5-7 0M%##4 
L<, ^7T7U;H^fflBg* { 9 9. 5 — 50fiS%t3i 
t^7 r o-y7ft«-&{*:^*0. 5~5 0fifi%*UO»4L 
<. ^7T7'J/U^^9 9. 5~70fiS%fcil/ 
/D'y^l^O. 5~3 0ajt%A5gtif4L 
v\ 7d y 7ftfi-^#c0E-&fiA< 0 . 5«ft%OTt' 

WSfS14cOKftam^ffi<^Sfflr6]*<J> l 9. 7 0S 
S%iiLhT«i:, p<777 U/Wm^fil^#iS* i mLtc< ^ 
* . £fi-£&<Dl£-£fi# J: 0 if 4 L ^ 
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[0050] *&wco&Tqm®®mM&Mzwm-?hij 

c o o 5 1 ] £ i<^^raHta»iB«*ftfctts # 
swstTBfHMKfcjM!. »raBW. mm. m 
mi mm. wmtczz^feLoh. fl*wcit * 

? 9 V U— h - 79 >x v- X^- lx- ygAitfc 

7x-;^X7r-iV< t^-H7iy-;k ^*7> 
yt^g-^x-h&fc'c^jgjtj : ^7< vafcM/K * 

oyf-y&MA'* mm. xt-ypjum. -?~»m. r 

?*3:fcV>*t8iJ ; t- l J7i^*X7x-h, hU^U 
x'A-tfx^x-K f*7"ott'7i-^, f^7ot 
t'7i-;Px-f^K Higft7^^>-&fc*^iWJ; 

ma-tv. mtmn. m^m^t'comm-, tf?xm 



[00 52] ±ie^^T^'J;U^Bi (a) t LT<i. 
/a y r&morte ( b ) t®M.m.-&X'Z hi><r>X'3btHf 

?T9vu-h-xi-u t- tfim*jmx'h o , 

U CfU: 2 OMMX&TOX-f-tl'T? 'J U 
- K x^/UT 7 U P - h & t'^^fi-^mSfWfi t 
<S>««3*U SS^tHM** 7 7j~ 3 0 JjW&cr, *, <n 
Xfoh. 
[0053] 

[0054] Lfc^T. *HB^c^o]^tt»liifflj£!|a 

awy-mex*. xb/uzct'coyn-fmsh. sua 



7aVh'<-^l 

F?-A(#;t) 4J002 BG05W BG06W BG07W BP03X 
4J015 DA23 DA26 EAOO EA05 EA06 
EA07 

4J026 HA02 HA03 HA04 HA05 HA06 
HA07 HA08 HA10 HA11 HA14 
HA15 HA16 HA19 HA27 HA32 
HA35 HA39 HA48 HB06 HB09 
HB10 HB11 HB12 HB19 HB32 
HB35 HB39 HB45 HB48 HC06 
HC09 HC10 HC11 HC12 HC15 
HC16 HC19 HC32 HC35 HG9 
HE03 HE04 HE05 



